Synthesis and application of water-soluble macromolecular derivatives of the redox coenzymes NAD(H), NADP(H) and FAD.
During the past 15 years, the development of strategies to apply the catalytic potential of redox coenzyme-requiring enzymes has been a subject of intensive study; the main purpose of which has been to cut the cost of coenzyme to an economically acceptable level. One approach has been the utilization of isolated coenzyme-dependent enzyme systems with simultaneous enzymatic coenzyme regeneration (recycling). This has been used in conjugation with ultrafiltration reactor technology (enzyme membrane reactor), with coenzyme concentration being kept at a catalytic level. The concept implies confinement (immobilization) and practically 100% retention of both enzymes and coenzymes being dissolved in homogeneous solution within the reactor space that is closed off by an ultrafiltration membrane through which low-molecular-weight reactants (substrates and products) can freely pass. Since the problem of retaining nearly 100% native coenzymes of relatively low molecular weight by ultrafiltration membranes has not been satisfactorily solved, active macromolecular coenzyme derivatives are required. In this review, the syntheses, properties and merits of water-soluble macromolecular derivatives of NAD(H), NADP(H) and FAD are considered with respect to their biotechnological application.